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MICE which are homozygous for the
niude gene (Flanagan, 1966) show thymic
aplasia (Pantelouris, 1968) and because of
the consequent lack of T-cell-mediated
immunity (Kindred, 1971; Reed and
Juilia, 1972), such nude mice will accept
tumour heterotransplants. They have
therefore been used for the maintenance
of human tumours by passage (Giovanella
an-id Stehlin, 1973; Giovanella, Stehlin
and Williams, 1974), and as biological
" sieves " for the separation of malignant
cells from normal cells in tumours con-
taining mixed populations, for example
nasopharyngeal carcinoma, where nude
mouse passage eliminates the infiltrating
non-malignant lymphocytes whileallowing
the malignant epithelium cells to grow
vigorously (Klein et al., 1974).
In the course of investigations into
the aetiology ofthe two human neoplasms
closely associated with the Epstein-Barr
virus (EBV), namely African Burkitt's
lymphoma (BL) and nasopharyngeal car-
cinoma (NPC), biopsy samples of these
two types of tumour and 3 control EBV-
unrelated tumours were passaged in nude
mice and then examined in the electron
microscope for morphological evidence of
viral activation.
The mice used were: outbred nude
mice backerossed with Swiss high fertility
strain breeders (" a "); outbred nude
mice backcrossed with C3H/He mg mice
(' b "); and outbred nude mice back-
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crossed with either BALB/c or NMRI
(outbred) mice (" c ").
The material consisted of:
I. One BL tumour (kindly supplied in
fixative by Dr George Klein) after repeate(1
serial passage in " c " mice (PovlseIn et al.,
1973). Specimens were examiined from 4
mice.
2. Two NPC tumours after 3 anid 5
passages respectively in " a " mice. rFwTo
NPC tunmours, each after 8 passages in
" a "mice and again after a subsequent
9th passage in " b " mice.
3. One carcinoma of ethmoid after 3
passages in " a " mice.
4. One carcinoma of antrum after 3
passages in " a " mice and a subsequeit
4th passage in " b " mice.
5. One carcinoma of rectunii after 1, 2
and 3 passages in " b " mice.
The 4 specimens from the BL tumour
showed the typical appearance of a well-
differentiated BL (Achong and Epstein,
1966) with the presence of nuclear pro-
jections (Epstein and Achong, 1965) aind
an occasional stack of annulate lamellae
(Epstein and Achong, 1965). EBV was
not seen in any of these 4 specimens, but
C-type virus particles (Figs. 1-4) were
present in each. The virus arose by
budding at the plasmalemma (Figs. 1-3)
and into cytoplasmic vacuoles (Fig. 4)
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FIG. 1.-C-type virus bud at surface of Burkitt lymphoma cell. x 102,000
FIG. 2.-Almost complete C-type virus bud: similar cell. x 102,000
FIG. 3.-C-type virus released from Burkitt cell into intercellular space. x 102,000
FIG. 4.-C-type viruses in cytoplasmic space of Burkitt cell. x 77,000
FIG. 5.-C-type virus released from surface of nasopharyngeal carcinoma cell. x 160,000
FIG. 6.-Mature C-type virus particles in debris outside nasopharyngeal carcinoma cell. x 89,000
All figures are electron micrographs of thin sections of nude mouse-grown human tumours. The material
was fixed in glutaraldebyde followed by osmium tetroxide, and embedded in epoxy resin; the sections were
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entering the bud (Fig. 1). After budding,
the mature C-type particle was about
110 nm in diameter with a central nucleoid
60 nm across (cf. Fig. 6). Cytoplasmic
"A " particles were never seen.
Irrespective of the number of mouse-
passages, material from the 6 samples of
the 4 different NPC tumours displayed the
characteristic ultrastructural appearance
of NPC with homogeneous epithelial
tumour cells showing desmosomes, com-
plex interdigitation of neighbouring plas-
malemmae and cytoplasmic bundles of
keratin fibrils (Gazzolo et al., 1972), with
a few nuclear projections and annulate
lamellae present as well. A few fibro-
blasts with sheets of banded collagen
were seen, but no infiltrating lymphocytes.
EBV was not observed in any of the
specimens but again typical C-type virus
particles (Figs. 5, 6) were present in all 6
specimens, even more frequently than in
the BL material.
C-type particles were seen in the
carcinoma of ethmoid material examined
after its 3rd passage in nude mice but no
particles were observed in the carcinoma
of antrum after the 4th passage nor in the
carcinoma of rectum after the 1st, 2nd
and 3rd similar passages.
The tumours negative for C-type
particles were passaged in " b " mice
alone (1 carcinoma of rectum) or in both
' a a" and " b " mice (1 carcinoma of
antrum), while the positive tumours were
passaged in " a " mice alone (2 NPCs
and 1 carcinoma of ethmoid), " c " mice
alone (1 BL), or in both " a " and " b"
mice (2 NPCs).
It seems likely that the C-type virus
is a host murine oncornavirus similar to
that reported recently in a cell line
established from a spontaneously arising
lymphosarcoma of a nude mouse (Tralka,
Rabson and Hansen, 1975), invading and
contaminating the transplainted human
tumours. This appears especially prob-
able since the presence of such a graft is
kniown to activate endoaei-oeos C-type
viruses of the host (Hirsch et al., 1972;
Sherr, I,eber and rFo(.iao, 1 974), since
15
C-type virus has been seen in human
tumour cells passaged in immunosup-
pressed mice (Todaro et al., 1973) and
since such viruses have been demonstrated
in cell lines established from tumours
after the latter have been propagated in
nuide mice (Price et al., 1975). A second
possibility is that the virus may have
been an endogenous virus present in the
biopsies of the BL, the 4 NPC tumours
and the carcinoma of ethmoid and which
became fully expressed on transfer to
the special nude mouse environment.
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